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Claims 

1 . Lubricating oil composition for a hydrogen-containing fluorocarbon refrigerant, 
mainly consisting of (A) a high-viscosity alkylbenzene having a kinetic viscosity of 50 cSt or 
higher at 40°C and (B) a polyglycol having a kinetic viscosity 50 cSt or higher at 40°C and a 
viscosity index of 1 50 or higher. 

2. Lubricating oil composition described in Claim 1, wherein the kinetic viscosity of the 
high- viscosity alkylbenzene (A) is 60-300 cSt at 40°C. 

3. Lubricating oil composition described in Claim 1, obtained by compounding (A) 97-3 
wt% of a high-viscosity alkylbenzene and (B) 3-97 wt% of a polyglycol. 

4. Lubricating oil composition described in Claim 1, wherein the hydrogen-containing 
fluorocarbon refrigerant is l,l-dichloro-2,2,2-trifluoroethane, 1,1,1,2-tefrafluoroethane, 1-chloro- 
1,1-difluoroethane, 1,1-difluoroethane, trifluoromethane, or monochlorodifluoromethane. 

Detailed explanation of the invention 
Industrial application field 

The present invention concerns hydrogen-containing fluorocarbon refrigerants, and more 
-i. specifically concerns lubricants to be in contact with hyfrogen-containing fluorocarbons, 
especially lubricating oil compositions useful as lubricants for refrigerators, etc., using hydrogen- 
containing fluorocarbons as refrigerants. 

v Conventional technology and problems to be solved by the invention 

Currently, refrigerants used in refrigerators are mainly hydrogen-free fluorocarbons such 
as trichloromonofluoromethane (Freon 1 1), dichlorodifluoromethane (Freon 12), etc. However, 
when released into the atmosphere, these types of fluorocarbon compounds reach the 
stratosphere without decomposition, resulting in depletion of the ozone layer, thus their use is 
regulated internationally. Therefore, for the future, relatively easily decomposing hydrogen- 
containing fluorocarbon compounds have been considered for refrigerants. In such cases, due to 
the high separation temperature of the refrigerant and lubricating oil, especially mineral-oil- 
based lubricating oils, the problem of easy separation into two layers is encountered. More over, 
alkylbenzenes conventionally used as refrigerator oils have insufficient lubricity, especially 
seizing resistantance and the problem of heavy loss due to evaporation. 

We have carried out an intense study to eliminate such problems and to develope 
lubricating oils suitable as lubricants for systems using hydrogen-containing fluorocarbons as 
refrigerants. 

Means for solving the problems 

As a result, we have discovered that such objectives can be achieved by using certain 
polyglycols and high-viscosity alkylbenzenes having a kinetic viscosity of 50 cSt or higher at 
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40°C. Thus, the present invention was attained based on such a discovery. Namely, the present 
invention is to provide lubricating oil compositions for hydrogen-containing fluorocarbon 
refrigerants, mainly consisting of (A) high-viscosity alkylbenzene having a kinetic viscosity of 
50 cSt or higher at 40°C and (B) of polyglycol having a kinetic viscosity of 50 cSt or higher at 
40°C and a viscosity index of 1 50 or higher. 

The lubricating oil compositions of the present invention mainly consists of a high- 
viscosity alkylbenzene as component (A) and polyglycol as component (B); the alkylbenzene 
used as component (A) has a higher viscosity than the alkylbenzene conventionally used as a 
refrigerator oil and the kinetic viscosity at 40°C is usually 50 cSt or higher, preferably 60-300 
cSt, and more preferably 70-250 cSt. With a kinetic viscosity, below 50 cSt, the evaporation loss 
is high with poor sealing and insufficient seizing resistance, thus insufficient lubricity. 

While there are many high-viscosity alkylbenzenes, the preferred alkylbenzenes have 
alkyl groups with a total number ofcarbon atoms of 20 or more (when there is more than one 
alkyl group, the sum of the number of carbons of each alkyl group) (such as monoalkylbenzene, 
dialkylbenzene, trialkylbenzene, etc.), and those with two or more alkyl groups with a total 
number ofcarbon atoms of 20 or more (dialkylbenzene, etc.) are more preferred. 

With a kinetic viscosity within the range given above, such high-viscosity alkylbenzenes 
may consist of only one compound, or two or more. 

On the other hand, polyglycols used as component (B) should have a kinetic viscosity at 
: ^0°C of 50 cSt or higher, preferably 60-800 cSt, and a viscosity; index of 1 50 or higher, 
preferably 170 or higher. With the kinetic viscosity of the polyglycol being lower than' 50 cSt, 
the evaporation loss of the oil is excessive, with the problem of poor sealing, and with a viscosity 
index below 1 50, the problem of poor lubricity at high temperatures is encountered. 

The compounding ratio of the high-viscosity alkylbenzene used for component (A) and 
polyglycol for component (B) in the lubricating oil compositions of the present invention is, but 
not limited to, preferably 97-3 wt% of high-viscosity alkylbenzene (A) and 3-97 wt% of 
polyglylcol (B). 

While the lubricating oil compositions of the present invention mainly consists of the two 
components (A) and (B), if needed, desired amounts of wear preventers, chlorine scavengers, 
antioxidants, metal deactivators, defoamers, etc., can be added. 

The lubricating oil compositions of the present invention are effective as lubricants for 
refrigerators, coolers, heat pumps, etc., using hydrogen-containing fluorocarbon refrigerants, 
such as l,l^dichloro-2,2,2-trifluoroethane (Freon 123), 1,1,1,2-tetrafluoroethane (Freon 134a), 1- 
cWoro-l,l-difluoroethane (Freon 142b), 1,1-difluoroethane (Freon 152a), trifluoromethane 
(Freon 23), and monochlorodifluoromethane (Freon 22). 
Examples 
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Next, the present invention is explained in further detail with examples. 

Application Examples 1-2, Comparative Examples 1-4, Reference Examples 1-2 

Lubricating oils or lubricating oil compositions were prepared using the mineral oil, 

alkylbenzene, and polyglycol shown in Table 1 and subjected to performance evaluations. 

Results are given in Table 2. 

Freon 22 two-layer separation temperature 

Sample oil and Freon 22 were rnixed in a 2:8 (by weight) ratio, and the two-layer 

separation temperature was measured, with a ranking of X above 10°C, O 10-0°C, and @ below 

0°C. 

Falex seizing test 

Seizing load (pounds) was evaluated according to ASTM D-3233. 
Sealed tube test 

A 2:1 (by weight) mixture of sample oil and Freon 22 was sealed together with iron, 
copper, and aluminum catalyst in a glass tube, heated at 175°C for 720, h and observed for the 
presence of sediments. 
Evaporation test 

; According to JIS C-2320, 20 g of sample oil was heated in a beaker at 140°C for 24 h and 

measured, for the weight loss (wt%). 



Table! 



Sample No. 


Samples 


Kinetic viscosity at 40°C 


Viscosity index 


I 


Paraffin oil 


92 


90 


n 


Naphthenic oil 


95 


40 


in 


Alkylbenzene 


29 


<0 


rv 


Alkylbenzene 


56 


<0 


V 


Alkylbenzene 


90 


5 


VI 


Polyglycol 


227 


212 



*1: (A) alkylbenzene with the total number of carbons in the alkyl group below 19 and (B) 
alkylbenzene with the total number of carbons in the alkyl group above 20 at A.B = 50:50 (by 
weight) 

*2: (A) alkylbenzene with the total number of carbons in the alkyl group below 19 and (B) 
alkylbenzene with the total number of carbons in the alkyl group above 20 at A:B = 30:70 (by 
weight) 
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*3: (A) alkylbenzene with the total number of carbons in the alkyl group below 19 and (B) 
alkylbenzene with the total number of carbons in the alkyl group above 20 at A:B = 10:90 (by 
weight) 

*4: polyoxypropylene glycol monobutyl ether, molecular weight 1900 



Table 2 





Samole No 
( comrHVundin & 
ratio (wt%)) 


Tu/n.1 a upt 
,4 wu-iaycr 

o vJJai a UUI1 

term) era ture 
(°C) 


raiex 

seizing test 

W UiXUO 1 


Sealed tube test 


Evaporation 
test (wt%) 


Appearance 


Sedi- 
ment 


Comparative Example 1 


1(100) 


X 


400 


Good 


No 


0.5> [>0.5] 


Comparative Example 2 


n (100) 


X 


450 


Yellowish brown 


Yes 


0.5> 


Comparative Example 3 


in (ioo) 




250 


Good 


No 


23.4 


Reference Example 1 


IV (100) 


® 


340 


Good 


No 


11.8 


Reference Example 2 


V(100) 


© 


400 


Good 


No 


3.6 


Application Example 1 


IV (50), VI (50) 


® 


530 


Good 


No 


12.7 


Application Example 2 


V (50), VI (50) 


® 


540 


Good 


No 


7.9. 


Comparative Example 4 ; 


m (50), VI (50) 




490 


Good 


No 


20.5 



C: Comparative Example 
R: Reference Exarhple 
A: Application Example 



Effects of the invention 

As shown above, the lubricating oil compositions of the present invention have a low 
two-layer separation temperature with hydrogen-containing fluorocarbons such as Freon 123, 
Freon 134a, Freon 142b, Freon 152a, Freon 23, Freon 22, etc., high seizing resistance, low 
evaporation loss, and good stability. 

Therefore, the lubricating oil compositions of the present invention are effective as 
lubricants for refrigerators, coolers, heat pumps, etc., using such hydrogen-containing 
fluorocarbon refrigerants. 

Language Services Unit 
Phoenix Translations 
November 10, 2004 
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(57)Abstract: 

PURPOSE: To obtain the subject stable composition, consisting essentially of an alkylbenzene 
and polyglycol wrth respective specific high viscosities, hardly and oil consumption T " e 
evaporation and having excellent sealability. seizure resistance and lubricity with a low two- 
layer separation temperature. w 
CONSTITUTION: The objective lubricating oil consisting essentially of (A) 97W3wt % 

WQ7lT ne . ha , Ving , L 50CS I (preferab, y 60W300cSt) kinematic viscosity at 40° C and (B) 
3W97wt.X polyg^col having 50 cSt kinematic viscosity at 43' C and • 150 viscosity index 
Furthermore. ,1. -d.chloro-2.2.2-trifluoroethane. 1.1.1.2-t e trafluor6tr,ane, 1-chloro-1 1- 
difluoroethane. 1.1-drfluoroethane. trifluoro methane and monochlorodifluoromethane are cited 
as preferred hydrogen- containing fluorocarbon refrigerant 
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